The enantiomer of progesterone (ent-progesterone) is a competitive inhibitor of human cytochromes P450c17 and P450c21.
Human cytochrome P450c17 (17alpha-hydroxylase, 17,20-lyase) (CYP17) and cytochrome P450c21 (21-hydroxylase) (CYP21) differ by only 14 amino acids in length and share 29% amino acid identity. Both enzymes hydroxylate progesterone at carbon atoms that lie only 2.6A apart, but CYP17 also metabolizes other steroids and demonstrates additional catalytic activities. To probe the active site topologies of these related enzymes, we synthesized the enantiomer of progesterone and determined if ent-progesterone is a substrate or inhibitor of CYP17 and CYP21. Neither enzyme metabolizes ent-progesterone; however, ent-progesterone is a potent competitive inhibitor of CYP17 (K(I)=0.2 microM). The ent-progesterone forms a type I difference spectrum with CYP17, but molecular dynamics simulations suggest different binding orientations for progesterone and its enantiomer. The ent-progesterone also inhibits CYP21, with weaker affinity than for CYP17. We conclude that CYP17 accommodates the stereochemically unnatural ent-progesterone better than CYP21. Enantiomeric steroids can be used to probe steroid binding sites, and these compounds may be effective inhibitors of steroid biosynthesis.